This paper discusses the chemical microanalysis techniques adapted to identify the precipitates that form on the surface of, or within, the oxide scale of a Fe-22Cr ferritic steel during exposure to a carbon-monoxide rich environment at 750C for 800 hours [1] . Examination of oxidized test coupons revealed the presence of a fiber like structure at the surface, shown in figure 1. Other studies have reported that these structures are carbon precipitates [2] .
Metallographic cross sections of the coupons were prepared to examine the microstructure of the scale formed. The surface previously examined by SEM was marked so the sectioned coupons would be examined in the same region as that described above. Mounts were given a thin coating of palladium for conductivity. Imaging using backscatter electrons at an accelerating voltage of 10kV detected the presence of submicron precipitates in the oxide film. Quantitative microanalysis at 10kV did not give enough data to identify the precipitates, as the excitation volume was too large.
The precipitate size was measured, and a Monte Carlo simulation was used to determine that an accelerating voltage of 4 kV would minimize excitation of the oxide scale around the precipitate, and thus provide improved quantitative analysis. Because EDX default settings produced questionable results, standard reference spectra were acquired to calibrate the instrumentation and improve spectrum deconvolution. Results now identified some of the precipitates as a chrome-rich carbon-rich 64Cr6Fe30C as shown in Figure 2 .
This low-kV analysis technique was also applied to the study of solid oxide fuel cell metal interconnects, and the diffusion of elements during high temperature exposures. In this application, aluminum, silicon and titanium can migrate from the base metal to the oxide film, inhibiting electrical conductivity. To determine if this was the case here, WDX analyses were included to improve the quantification of trace elements. In quantifying the microchemical analyses, no issues were found with the Al and Si Kα lines, but the Ti, Cr and Fe Lα X-ray lines proved to be problematic. At times the default background locations interfered with the main peak. More beam current was needed to excite the Lα X-ray lines of the transition elements examined.
A grid analysis technique was devised to examine elemental dispersion within the interface region. This technique integrated the EDX and WDX detectors. The WDX was used to quantify the trace elements Al, Si and Ti, and the EDX used for the other elements of interest. The requirement for long acquire times meant that analyses take about 48 hours. This paper will cover the microanalysis techniques used to identify carbide precipitates that formed on the surface and in the oxide film of a Fe 22 Cr ferritic steel.
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